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of the order of a year or more and then must be quickly 
rellned in a short period of time as described in Ohited 
Stated Pi^tent 6565798 in the name of the applicant. This 
rec[uire8 the installation of internal water cooling panels 
in an area to which there is limited access. Koreover, 
is most desirable that damaged- panels can be replaced 
v^thout interfering with the integrity of the outer shell 
and its performance as a pressure vessel. 



10 DISCLOSURE OF THB INVENTION 



15 



20 



25 



vessel comprising: 

an outer shell; and 

a plturality of cooling panels forming an interior 
lining for at least an upper part of the vessel, each 
peuiel haying internal passages for flow of coolant there 
through; 

wherein, the outer shell is provided adjacent each 
cooling panel with a plurality of openings surrounded by 
tubular protrusions protruding outwardly from the shell 
and each peuiel is provided with a plurality of projections 
projecting laterally of the panel through said openings in 
the outer shell and connected to outer -ends of the tubular 
protrusions in connections which attach the cooling panel 
to the outer shell and which seal the openings. 



30 



The- cooling 
vessel with refractory 
refractory lining for the 
operable by flow of 



s may be lined interiorly of the 
material to form an interior 

vessel, the cooling panels being 
through said passages to cool 



may project 
35 relationship to 



Said projections may be of elongate formation 

* * 

of the panel in mutually parallel 
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use of the vessel 
passages o£.tlie 



may be passed through 
to serve 



The invention also provides a method of mounting a 
cooling panel on an outer shell of a metallurgical vessel so 
as to form part of an internal IdLning of that shell, 
coioprisings 

providing the cooling panel with a plurality of 
projections projecting laterally from the panel, 

providing the outer shell of the vessel with a 
plurality of openings to receive the panel projections and 
with tubular protrusions surrounding the openings and 
protruding outwardly from the shell, 

extending the projections through openings in the 
shell to bring the panel into a position in which it lines 
part of the interior of the shell, and 

forming connections between the projections and 
outer ends of the tubular protrusions on the outside of the 
shell which connections mount the panel on the outer shell 
and seal the openings • 



25 



30 



The invention further provides a cooling panel 
an outer shell of a metallurgical vessel so 
part of an internal lining of that, shell, conq 

a panel body having an internal passage mesuxs 
flow of coolant therethrough, and 

a plurality of projections projecting laterally 
the panel to one side of the panel body and capable of 
supporting the panel when extended through openings in 
shell and connected to the shell exteriorly of the vessel 



The panel body may comprise a coolant flow tube 
to a zig-zag formation. 



a singl 



More specifically, the panel body may be formed of 
e coolant tube shaped to form adjacent inner and outer 
sections of zig-zag formation and said projeetioni 
laterally outwardly from the outer panel section. 



may 
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CIaAIMS : 

1* A siet:alliurglcal vessel coi^priislng: 

an outer shell; and 

a plurality of cooling panels forming an Interior 
lining for at least an upper part of the vessel, each 
panel having internal passages for flow of coolant there 
through; 

wherein the outer shell is provided adjacent each 
cooling panel with a plurality of openings siirrounded by 
tubiaar protrusions protruding outwardly from the shell 
and each, panel is provided with a plurality of projections 
projecting laterally of the panel through said openings in 
the outer shell and connected to outer ends of the tubular 
protrusions in connections which attach the cooling panel 
to the outer shell and which seal the openings. 



2. 



A vessel as claimed in claim 1, wherein said 



between them provide panel mountings to support the load 
20 of the panel. 



3* A vessel 

connections 



25 to the projections 



as claimed in claim 2, wherein said 
plate members having apertixres 

, the plate members being welded 
and to the outer ends of the 



protrusions to seal the openings 



A vessel as claimed in any one of the preceding 
claims, wherein the cooling panels are lined interiorly of 
30 the vessel with refractory material to form an interior 

refractory lining for the vessel, the cooling panels being 
operable by flow of coolant through said passages to cool 



5. A 
claims, wherein 



claimed in any one of the preceding 
projections are of elongate formation 
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and project laterally of the panel in mutually parallel 

■ 

relationship to one another. 



6. A 
5 claims. 



claimed in any one o£ the preceding 
projections include a series o£ pins. 



n 
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20 



7. A 
projections 
outlet 



8. 



claimed in claim 6, ^vfaerein said 
comprise- tubulax coolant inlet and 



A vessel as claimed in any one of the preceding 
the vessel shell includes a generally 
section lined with a series of said cooling 



9» A vessel as claimed in claim 8/ wherein the 

panels of said 
with a curvature 
cylindrical sec^ 



to match the curvature of the generally 



10. A 
panels of said 



as claimed in claim 9, 
series having greater length 



the 
height 



11. A vessel 

25 . projections project 
relationship with 



claimed in claim 9 or 10, 
laterally outwardly in parallel 
another and so as to be 
a .central .plane extending, laterally ^f the 



^0 ±2. A vessel as claimed in any one of claims 8 to 11,, 

wherein the panels of said series are disposed in 



35 13. 



A vessel as 



panels are closely spaced 



claimed in claim 12, wherein the 
but with gaps between the 
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spaced panels sufficient to permit 
removal of each panel by bodily movement thereof. 



■ A. vessel as claimed in claim 13, wherein there 

5 are at least six circumferentially spaced panels in each 



10 



15. A vessel 

claims, wherein 
tiibes shaped to 



16. A 
projections 



as claimed in any one of the preceding 
panels eire comprised of coolant flow 
formations to f-orm the panels. 



15 connectors extending 
formations* 



as claimed in claim 15, wherein the 
comprised of pins attached to the zigzag 
txibular coolant and inlet and outlet 
from ends of the zigzag tubular 



^7. A vessel as claimed in claim 15 or claim 16, 

wherein at least a portion of the panels have inner and 
20 outer zigzag formations* forming inner and outer panel 
sections relative to the vessel shell. 



18 



a gap 

m4 Tfc'iii n 



A vessel as claimed in claim 17, wherein the 
length of the outer panel section is less than the 
length of the inner panel section thereby allowing 
between vertical edges of adjacent panels to.be 



19. A vessel as claimed in claixa 17 or 18, wherein 

30 said inner panel section and said outer panel section are 
▼ej^'tically off-set such that one or more horizontal pipe 
segments of one panel section are located intermediate 
horizontal pipe segments of the other panel section. 

a 

3S 20. A vessel as claimed in any one of the preceding 

claims and further coniprising a refractory lined hearth, a 
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barrel section disposed above tbe refractory lined hearth 
and an of f -gas chamber disposed above the barrel section. 



21. A vessel as 

5 portion of the barrel 



in claim 20, wherein a 
is lined with double layer 
chamber is lined with single layer 



.7 



10 



22^ A vessel as claimed in claim 21, wherein only a 

lowest row of panels in said barrel section concyprise 
single layer panels. 



A vessel as claimed in any one of the preceding 
claims, wherein said vessel locates a plurality of solids 
IS injection lances each extending through one of a plurality 
of apertures in the outer shell into an interior region of 
the vessel and said plurality of cooling panels providing 
a plurality of apertxires oorresponding to said apertures 
in the outer shell whereby said lances extend through said 
20 panels into said Interior of said vessel. 



25 



30 



24. A vessel as claimed in claixa 23, wherein at least 

one said aperture is provided by a recess located on an 



A vessel as claimed in claim 24, wherein said 
leaat .Qne aperture is . provided by aligxunent of at least 

« 

two recesses located along edges or at comers of two or 
more panels.. 

26. A vessel as claimed in any one of claims 23 

to 25, wherein the lances are located at a common height 
on the vessel shell at least some of the panels located 
said height of said lances have a length corresponding 
substantially to the arcuate distance between the lances 
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27. A cooling panel for xaountlng on an outer shell of 
a metallurgical vessel so as to form part of an internal 
lining of that shell, con^risings 

a panel body having an internal passage means for 
flov of cooliUEit therethrough, and 

a plurality of projections projecting laterally 
of the panel to one side of the panel body and capable of 
supporting the panel when extended through openings in th^s 
shell and connected to the shell exteriorly of the vessel. 

28. A cooling panel as claimed in claim 27, wherein 
the panel body comprises a coolant flow tube , shaped to a 



-5 29. A cooling panel as claimed in claim 28, wherein 

the panel body is formed of a single coolant txibe shaped 
to form adjacent inner and outer panel sections of zig-zag 
formation and said projections project laterally outwardly 



30. A cooling panel as claimed in claim 29, wherein 

said inner panel section and said outer panel section are 
vertically of f -set such that one or more horizontal pipe 



5 horizontal pipe segments of the other panel, section. 

« 

— 31.. A coolings .panel .as claimed ^ iclaim- 29 or claim 

30 wherein .the length of the outer panel section is less 
than the length of the inner panel section thereby in use 

0 allowing a gap between vertical' edges of adjacent panels 
to be minimised. 

32. A cooling panel as claimed in any one of 

claims 29 to 31, wherein the panel is of elongate arcuate 
5 formation and the outer panel section is disposed on the 
outer side of the panel cuxrve with the projections 
projecting laterally outwardly in parallel relationship 
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with one cuiother. and so as to be parallel with a central 
plcuie extending laterally o£ the panel and radially o£ the 
panel curvature. 

5 Z2. A cooling panel as claimed in any one o£ 29 to 32 

wherein said panel is of elongate arcuate formation having 
greater length than height. 

34. A cooling panel as claimed in axiy one of 

10 claims 29 to 33, wherein the projections cosiprise a series 
of pins and tubular coolant inlet and outlet connectors 

m 

extending from ends of the coolant flow tube. 

35. A cooling panel as claimed in claim 34, wherein 

IS the* tubular coolant connectors are disposed at one end of 

the panel and the pins are spaced across the panel between 
its ends. ' 

» ■ * 

36. A cooling peuiel as claimed in claim 34 or 

20 claim 35, wherein the pins are connected to the pemel by 
means of connector straps each fastened at its ends to 
adjacent tube segments of the inner panel section and 
extending between its ends outwardly across a tube segment 
of the outer panel section. 

25 

37. A cooling panel as claimed in claim 36 > wl^rein 
~ the. qpnnec tor ^straps are . generally. Vr- shaped with the root 

of the V- shape curved to fit about the respective tube 
segment of the outer panel section. 

30 

38. A cooling panel as claimed in claim 36, wherein 
the pins are welded to the connector straps so as to 
extend outwardly from the roots of the V~ shapes. 

35 39. A method of mounting a cooling panel on an outer 

shell of a metallurgical vessel so as to form part of an . 
internal lining of that shell, comprising s 
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providing the cooling panel with a plurality of 
projections projecting laterally from the panel, 

providing the outer shell of the vessel with a 
plurality of openings to receive the panel projections and 
with tubular protrusions surrounding the openings and 
protruding outwardly from the shell, 

extending the projections through openings in the 
shell to bring the panel into a position in which it lines 
part of the interior of the shell, and 

forming connections between the projections and 
outer ends of the tubular protrusions on the outside of 
the shell which connections mount the pcmel on the outer 
shell and seal the openings* 



15 



20 



40, A method as claimed in claim 39, wherein the 

shell is provided with tubular protrusions surrounding 
said openings and protruding outwardly from the shell and 



the outer ends of the tubular protrusions. 

41, . A method as claimed in claim 39 or claim 40, 

wherein the cooling panel is as claimed in any one of 
claims 28 to* 39. 
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